
Wastewater Treatment and Disposal 
Treatment Capacity 

Within the West Fork Gallatin River watershed, the Big Sky County Water and Sewer District (BSCWSD) is the largest 
provider of wastewater treatment. The BSCWSD service area includes Big Sky Resort and Spanish Peaks, along with 
businesses, private residences and home owners associations. Yellowstone Mountain Club is currently constructing a 
wastewater treatment plant for the new lodge, while individual lots have onsite septic systems. Outside of the BSCWSD 
boundary, wastewater is treated by small community systems and individual onsite septic systems. Within the Jack 
Creek watershed, Moonlight Basin provides wastewater treatment to the majority of the development, though some 
residences have onsite septic systems. The recently completed Resort Area Wastewater Analysis, Big Sky, MT (WGM 
2015) and Wastewater System Master Plan Update for Big Sky County Water and Sewer District 363 (DOWL 2015) 
provide an estimate for the amount of wastewater generated at full build-out, which is anticipated to occur by 2035 and 
is summarized in Table 1. Within the Canyon area, there are several small community systems, including treatment 
systems at Ophir School, Ramshorn subdivision, and Buck’s T4, along with numerous individual onsite septic systems. 
Within Gallatin County, a total of 963 septic permits have been approved in the Big Sky area since 1966. 

Table 1. Wastewater Generation and Treatment 
Entity Existing 

(MGY) 
Capacity 
(MGY) 

Predicted -
2035 (MGY) 

BSCWSD  139.1 219.0 313.8 
Yellowstone Club 7.3 18.3 23.4 
BSCWSD and YC Total 146.4 237.3 337.2 
Moonlight 9.2 36.5 113.4 
Grand Total 155.6 273.8 450.6 
 

Storage Capacity 

Wastewater generated in the West Fork Gallatin River watershed is stored in a series of ponds and then applied to area 
golf courses during the summer irrigation season (May-October). Storage is provided by three ponds at the BSCWSD 
wastewater treatment plant, along with a pond at the Yellowstone Mountain Club and a pond that is being constructed 
at Spanish Peaks (Table 2). Under an agreement signed in 2001, the Yellowstone Mountain Club is committed to provide 
storage for 130 MG of treated wastewater from BSCWSD, which would require the development of approximately 50 
MG of additional storage. Within the Jack Creek watershed, wastewater is stored in two ponds maintained by Moonlight 
Basin. Within the Canyon, Buck’s T4 provides storage for wastewater generated from their public water system. 

Table 2. Existing Storage Capacity 
Entity MG 

BSCWSD - Pond 1 (SBR Effluent) 8.2 
BSCWSD - Pond 2 (Large) 60.1 
BSCWSD - Pond 3 (Small) 19.6 
BSCWSD - Pond Total 87.9 
BSCWSD - Yellowstone Club* 80 
BSCWSD - Spanish Peaks 27 
BSCWSD - Grand Total 194.9 
Moonlight - Primary Pond 11.5 
Moonlight - Backup Pond 2.5 
Grand Total 208.9 
* Additional 50 MG of storage required under 2001 agreement 



Disposal Capacity 

Wastewater stored in ponds is primarily applied to area golf courses during the summer irrigation season, though some 
is also applied to forested areas. Within the West Fork Gallatin River watershed, treated wastewater is currently applied 
to the Big Sky Golf Course and the Yellowstone Club Golf Course and will be applied to the Spanish Peaks Golf Course in 
the future. Within the Jack Creek watershed, wastewater is applied to forested areas, with future plans to apply to the 
Moonlight Basin Golf Course. Golf course irrigation capacities are estimated in the recently completed Wastewater 
System Master Plan Update for Big Sky County Water and Sewer District 363 (DOWL 2015) and summarized in Table 3. 
Wastewater generated by Buck’s T4 in the Canyon is applied to a forested area. 

Table 3. Existing Disposal Capacity using Land Application of Treated Wastewater 
Entity Wet Year 

(MGY) 
Dry Year 

(MGY) 
BSCWSD - Big Sky Golf Course 140 160 
BSCWSD - Yellowstone Club Golf Course 22 28 
BSCWSD - Spanish Peaks Golf Course 20 30 
BSCWSD - Total 182 218 
Moonlight Golf Course* 20 52 
Grand Total 202 270 
* Moonlight currently irrigating 17 acres  of forest 
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I. EXECUTIVE SUMMARY 
WGM Group, Inc. was retained by MB MT Acquisition LLC to provide analysis and summary 
of current wastewater flows, as well as projected 20-year wastewater flows for Moonlight 
Basin Resort, Spanish Peaks Resort, Yellowstone Club, and Big Sky Resort, based on the 
Overall Development Plan (ODP).   Reclamation and reuse options for wastewater were 
also reviewed to understand requirements for approval of such uses. 
 
As Moonlight Basin, Spanish Peaks, Yellowstone Club, and Big Sky Resort were planned and 
designed independent of one another by different developers and consultants, the facility 
descriptions and methods used for estimating wastewater generation are not consistent 
between the developments.  Now with common ownership, estimating wastewater 
generation in a consistent manner for all developments will allow for direct comparison of 
treatment and disposal needs, simplify the analysis of alternatives, and offer an easy way 
to evaluate combined flows across the developments. 
 
WGM Group reviewed engineering reports supplied for Moonlight Basin, Spanish Peaks, 
and Yellowstone Club, as well as documents and data provided by the Big Sky County 
Water and Sewer District (BSCWSD).  From these documents, we gleaned information on 
past wastewater flow projections, current flows, current treatment capacity, and DEQ 
approvals.  In addition, WGM reviewed the August 2015 BSCWSD Master Plan Update, 
prepared by DOWL. 
 
As the project progressed, efforts shifted away from Big Sky Resort to focus on Moonlight 
Basin, Spanish Peaks, and Yellowstone Club.  Preliminary wastewater generation numbers 
for Big Sky Resort were determined early in the process, but Big Sky Resort was ultimately 
excluded from final analysis and modeling.  Preliminary Big Sky Resort numbers are 
included in this report for general comparison only. 
 
To project future wastewater flows, WGM Group work with representatives from each 
resort to develop a wastewater generation model.  The model provides wastewater 
generation projections for a 20-year horizon, based on anticipated development rates and 
occupancy rates.  In addition, the model depicts the current flow and limits of treatment 
and disposal.  Wastewater generation is estimated at 86 gpcpd, based on historic area 
wastewater flows, as determined in the BSCWSD Master Plan Update.   
 
Current and future occupancy rates were established for Moonlight Basin, Spanish Peaks 
and Yellowstone Club based our review of available current occupancy rates and 
occupancy rates of established comparable resorts.  Occupancy rates vary significantly by 
season, however it is anticipated that occupancy rates will increase in the non-winter 
months as the resort move towards year around attraction.     
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Based on our analysis and wastewater generation model, we computed the full build-out 
average day and annual flows for each of the three developments, which are shown in 
Table 1.    

 
Table 1: Full Build-Out Wastewater Generation Estimates from WGM Group Model 

 

 
 
 
 
                 
 
 
 
 
 
 
 

*Big Sky Resort numbers are from a preliminary analysis and are included to provide a relative comparison but are not calculated using the updated method. 
 

 
In general, the wastewater generation volumes from the updated model are lower than 
volumes that were previously determined for each resort, with reductions of 13% for 
Moonlight Basin, 18% for Spanish Peaks and 71% for Yellowstone Club.  The reductions are 
the result of including occupancy rates in the model, rather than typical wastewater 
generation volumes based on number or units. 
 
The results of the 20-year wastewater model are presented graphically showing limits of 
current treatment and disposal for Moonlight Basin, Spanish Peaks and Yellowstone Club.  
These graphs are shown in Section III F. 
 
Available effluent disposal through golf course irrigation is reviewed with the wastewater 
generation volumes from the new model.  Several graphs were prepared that indicate 
combinations of area wastewater generation and possible disposal locations.  In general, 
the existing golf courses do not require enough irrigation to dispose of the wastewater 
anticipated with the full development of the resorts.  These graphs are shown in Section 
IIIG. 
 
Attention is drawn to Section III I that provides a summary of important information and 
thoughts from the wastewater analysis. 
 
Recently updated DEQ regulations include new standards for water reclamation and reuse.  
Standards are now provided for wastewater disposal through rapid infiltration to 
groundwater and snow making.  Either of these options would be beneficial to the Big Sky 
area because they would allow disposal during winter months and greatly reduce the 
amount of effluent storage and area that is needed for land application. 

  

 
Total Development 

Average Daily Flow (gpd) 
Total Development 

Annual Volume  (MGY) 

Moonlight Basin 310,558 113.4 

Spanish Peaks 177,723 64.9 

Yellowstone Club 64,020 23.4 

Big Sky Resort* 192,701 70.3 





Area of Possible Rapid Infiltration

Moonlight Basin
Golf Course Disposal Capacity
19.5-52.1 MGY

Basins Previously Considered for Snow Making
250 MGY
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1.0 EXECUTIVE SUMMARY 

1.1 INTRODUCTION 

The Big Sky Water and Sewer District (District) retained DOWL to prepare a Wastewater Master Plan 

that would update the Long Term Compliance Work Plan prepared in 1999 and the Amendment to the 

Plan prepared in 2001.  This plan is focused on improvements to the wastewater plant and an evaluation 

of storage and disposal alternatives for the projected full-buildout of the District.  This plan does not 

consider potential expansions to the District.   

1.2 FUTURE CAPACITY REQUIREMENTS 

As of August 2014, the District has issued permits for 4,686 Single Family Equivalents (SFE’s) and has 

a commitment to provide wastewater service for a total of 7,926.3 SFEs in the District plus an additional 

80.86 million gallons per year (MGY) of wastewater flow to Spanish Peaks and Lone Moose Meadows.  

The current flow per SFE is approximately 26,500 gallons per year per SFE but with increasing 

occupancy rates the flow per SFE is expected to increase to 29,387 gallons per SFE per year.  Since 

2009, the annual flow to the District’s wastewater plant has average 116.7 MGY with a low of 105.9 

MGY in 2010 and a high of 132.6 MGY in 2014.  However, discrepancies between the plant meters cast 

doubt on the true plant flow.  The treatment plant has several flow meters at various key locations in the 

plant and there are large discrepancies in the flow balance between the meters.  Based on total flows 

from January 1, 2012 through December 31, 2014 the flow recorded at the treatment plant totaled 376.6 

million gallons, the flow to the filters totaled 298.3 million gallons, while the flow pumped to the 

Meadow Village and YC golf courses totaled 484.5 million gallons.  While some of the error could be 

attributed to differences in the storage pond levels on January 1, 2013 and December 31, 2014, the error 

is thought to be small in relationship to the 107.9 MG difference between the treatment plant flow and 

the pumped irrigation volume.  Additional investigation will be needed to determine if the cause of the 

inaccurate flow balance is caused by improper calibration, improper installation, stray electrical 

currents, partial pipe flow, or some other cause.  The projected annual flow at full buildout is 313.8 

MGY which includes 14.1 million gallons of infiltration flow during spring runoff conditions.   

 

Since 1992, the annual growth rate in issued SFE’s has averaged 4.09 percent and the median rate has 

been 3.01 percent.  Three annual growth rates have been projected in this study based on the expected 

variation in the growth rate over the next 20-30 years; a low rate of 3.36%, an average rate of 4.09% and 

a high rate of 4.82%. 

1.3 WASTEWATER PLANT 

The existing wastewater treatment plant is a two basin Sequencing Batch Reactor (SBR) designed to 

reduce Total Nitrogen (TN) to 10 mg/L-N, in addition to secondary treatment levels for Biochemical 

Oxygen Demand (BOD5) and Total Suspended Solids (TSS) of 20 mg/L.  The plant operates on batch 

cycles and was originally designed based on a 4.8 hour cycle time per basin for a total of 10 cycles per 

day.  The plant cycle time has been increased to a 6 hour cycle for a total of 8 cycles per day which 

helps in reducing the nitrogen in the effluent but also reduces the peak day capacity of the plant.  With 

the current cycle time, the peak day plant capacity is 1.04 MGD.  At full buildout the peak day is 

expected to be approximately 2.2 MGD. 
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The treatment plant produces a high quality effluent and meets the design goals with the exception of the 

effluent total nitrogen in 2013 and 2014 and periodic exceedances of the design BOD5 and TSS values 

in the SBR effluent.  Total nitrogen levels increased in 2013 and 2014, but it is suspected the increase 

was due to the failure of the fine bubble diffusers in the SBR basins.  The diffusers were replaced in the 

fall of 2014.  The diffusers have a life expectancy of five to eight years and had been in service for 

approximately ten years.  The occasional high BOD5 and TSS values are most likely due to a bulking 

sludge condition when the sludge does not settle properly.  Bulking sludge is a common occurrence in 

activated sludge plants but can be controlled through the addition of chlorine or polymers to the SBR 

basins to improve the settling characteristics.   

 

Aeration in the SBR is provided by four 100 HP constant-speed blowers.  The blowers can be controlled 

either based on the dissolved oxygen level in the basin or on a timed basis.  The District has recently 

purchased new dissolved oxygen probes to improve the accuracy of the dissolved oxygen reading but 

because the blowers are constant-speed the dissolved oxygen levels will often exceed the set point.  It is 

recommended that two of the blowers be converted to variable frequency drives (VFD) which will 

require purchasing new VFD drives and motors rated for VFD operation.   In addition to the new DO 

probes, the District purchased Oxidation-Reduction Probes (ORP) that will provide information on when 

nitrification and denitrification process is complete.  The purchase of ammonia probes is also 

recommended to help the operators control the nitrification process.  Unless the DO, ORP, and ammonia 

probes are tied into the blower operation any changes will have to be made manually.  Therefore, it is 

recommended that the District work with the SBR vendor, the controls integrator, and engineer to 

develop the control logic to maximize the effectiveness of the on-line probes.  

 

Effluent from the SBR is pumped to the 8.2 million gallon SBR effluent storage pond.  The existing 

piping configuration only allows the pond to be drawn down two to three feet which minimizes the 

effective storage and the pond remains nearly full all the time.  Reconfiguring the piping at the outlet 

structure and installing new piping at a lower elevation will allow the pond to be emptied giving the 

District a true 8.2 MG of storage.   

 

While not an immediate need, the District should begin planning, by 2018, for the addition of a third 

SBR basin in 2021.  In 2014 the peak day flow at the plant was 0.923 MGD, but in most of the 

preceding years the peak day flow has been approximately 0.6 to 0.7 MGD.  In the projected high 

growth rate scenario, the peak day flow would routinely be in the 1 to 1.2 MGD range starting in 2021.  

The plant is capable of treating flows over the rated peak day design capacity but the system will go into 

a “storm mode” where the cycles are shortened and treatment levels decrease. 

1.4 EFFLUENT DISPOSAL AND STORAGE 

Irrigation during the summer is the only disposal currently available which effectively sets the limit on 

future growth unless additional disposal means are developed.  Prior studies appear to have over-

estimated the irrigation capacity of the Yellowstone and Spanish Peak courses and to a lesser extent the 

Meadow Village course.  Table 1-1 list the calculate capacities that were based on soil conductivities 

published by the Soil Conservation Service and the revised rates that are based on current irrigation 

practices.  The estimated current disposal capacity is 95.8 MGY to 131.8 MGY short of the 

projected full buildout flow of 313.8 MGY.  At the average projected growth rate, the flow to the 
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treatment plant will exceed the wet-weather disposal capacity of the golf courses around the year 

2022.  It is recommended that ring permeameter tests be conducted on the Yellowstone Club and 

Spanish Peaks courses to document the actual hydraulic conductivities of the soils.  Three ring 

permeameter were conducted on the Meadow Village course in 1995.  It is recommended that 3-4 

additional tests be conducted to better quantify the irrigation capacity of the Meadow Village also.  

 

Table 1-1 

Initial and Revised Golf Course Capacities 

 Prior Calculated Capacities Revised Capacity 

Meadow Village Course 206 MGY 140-160 MGY 

Spanish Peaks Course 76.0 MGY 22-28 

Yellowstone Club Course 100.8 MGY 20-30 

Total 382.8 MGY 182-218 

 

At the present time, 159.7 MG of storage capacity is constructed and Spanish Peaks is in the process of 

designing additional storage that is expected to add 11 MG for a total of 170.7 MG.  Even assuming that 

summer irrigation capacity would be available, at full buildout a total of 227.4 MG of storage will be 

required unless effluent can be discharged during the winter either in a subsurface discharge or to a 

surface stream.  Table 1-2 shows the location and volume of existing effluent storage.  

 

Table 1-2 

Existing Storage  

Storage Location 
Volume 

Million Gallons 

Meadow Village  

Storage Pond 1 60.1 

Storage Pond 3 19.6 

Subtotal 79.7 

Yellowstone Mountain Club 80.0 

Spanish Peaks ( in design) 11.0 

Total Storage  170.7 

 

1.4.1 Meadow Village Golf Course 

Irrigation on the Meadow Village golf course is the 

primary means of effluent disposal for the District.  The 

District and Boyne are in the process of negotiating 

improvements to the course irrigation system to improve 

the tracking of irrigation flows and automation of the 

system.  In the spring of 2015, the District replaced the 

booster pumps in the station on the Meadow Village golf 

course and is making improvements to the controls in the 

main irrigation pump control panel located in the filtration 

building.  Figure 1-1 shows the new booster pumps which 

are now in operation.  The current golf course has 176.5 Figure 1-1 New Golf Course Booster 

Station  
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acres under irrigation but Boyne has mentioned the possibility of expanding the current golf course into 

Tract B which, if completely irrigated would add approximately 86 acres of irrigated lands to the 

system.  

 

While the land application to the Meadow Village golf course is applied at less than the agronomic 

uptake rate, monitoring completed by the Blue Water Task Force has shown evidence of anthropogenic 

sources of nitrogen in groundwater wells on the golf course and in stream samples as the Middle Fork 

passes through the golf course area.  A draft report prepared by the Blue Water Task Force, in 2014 

identified several nitrogen reduction strategies one of which was to improve the control of runoff water 

from the golf course and impervious areas, during storm events and snowmelt, by developing 

wetlands/swales for nutrient removal (1).  Seven proposed site were identified in the golf course for the 

construction of runoff control with construction methods varying from simple grading and the addition 

of outlet control to installing a liner, outlet control and planting vegetation.  The 2014 construction cost 

estimate was $390,000 (1).  It is recommended that the District continue to explore alternatives in 

conjunction with the Blue Water Task Force and the golf course owners.  Constructed wetlands have 

been shown to be effective for total nitrogen removal in cold climates but proper construction is 

important to eliminate freezing during cold weather.   

1.4.2 Subsurface Disposal 

A screening process based on land slopes, mapped landslide area, wetlands, surface streams, and 

distance from the effluent discharge line was used to identify potential sites where subsurface irrigation 

could be utilized to discharge effluent during the winter.  A total of 54 sites were evaluated of which 18 

were judged as potentially suitable.  It is estimated that an area of 20 to 25 acres (including buffers) 

would be required to dispose of 100,000 gpd.  The 18 sites identified have a total land area of 721.3 

acres.  A more detailed site investigation involving percolation tests and nondegradation evaluations will 

have to be completed to further refine the site(s) suitability and cost to construct multiple drainfield 

sites.  However, an “order of magnitude” cost to construct a drainfield is $10.85 per gallon per day 

excluding conveyance costs and any land purchase costs.  

1.4.3 Surface Discharge 

The District has previously obtained a discharge permit to discharge treated effluent to the Gallatin 

River but the permit was never used and the pipeline required to discharge was never constructed.  The 

permit has expired and was not renewed by the District.  Montana has recently enacted numeric nutrient 

limits but those limits only apply from July 1 to September 30
th

 of each year and consequently would 

not apply to a winter discharge.  The discharge would still have to comply with the nondegradation 

requirements of ARM 7.30.705 but only the narrative standards apply in regards to nutrients which 

require that the discharge will not create a nuisance or have a demonstrable impact on the water quality.  

A prior study (2) estimated 0.891 MGD could be discharge to the Gallatin River under the 

nondegradation rules.  That estimate still appears to be valid although further discussion with the 

Montana Department of Environmental Quality (MDEQ) would be required to confirm the estimate.  

There is a lack of data on many of the constituents regulated under ARM 7.30.705 and additional testing 

would be required to ensure they would not substantially reduce the allowable discharge.  The 

application for a discharge permit requires the applicants with a discharge greater than 1 MGD submit 

effluent testing data on 126 Priority Pollutants that are regulated under the Clean Water Act and whole 
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effluent toxicity testing.  While a discharge from the District would not exceed 1 MGD, it is 

recommended the District begin the testing to support a discharge permit application if the District 

selects the surface discharge alternative.  It is also recommended that the District initiate discussion with 

MDEQ to determine what if any additional testing would be required to demonstrate to MDEQ that a 

discharge would meet the nondegradation criteria.   

 

While expanding the District to include the lower canyon area was not part of this study, the inclusion of 

the area into the District would provide the opportunity to apply for nutrient credits for removing the 

existing drainfields in the lower canyon area.  Under the State’s nutrient trading policy, when drainfields 

are removed from service a portion of the nutrient load they were discharging could be transferred to the 

District.   

1.4.4 Snowmaking 

Snowmaking has been considered in the past as a promising alternative and it continues to be a viable 

alternative for disposal of a portion of the winter flows.  With the numeric nutrient limits only applying 

from July 1 to September 30
th

 of each year, runoff during snowmelt conditions is less of a concern.  It is 

unlikely that snowmaking can be used to make up the 95.8 MG to 131.8 MG difference between the 

projected full buildout flows and the current irrigation capacity but it could be used to supplement the 

existing snowmaking facilities with potential expansions into non-skiing terrain.  A previous 

snowmaking pilot test was approved by MDEQ and conducted by the District and Yellowstone Club.  If 

snowmaking is to be incorporated into the disposal options it is recommended that potential 

snowmaking sites be evaluated for a larger “proof of concept” test.  In concept, the site would be located 

near existing snowmaking equipment but several hundred feet from a surface stream and would allow 

large piles of snow (20-30 feet) in height.  In this concept the natural snow will melt first with the large 

piles melting slowly over the summer with enough distance between the pile and the surface stream to 

allow infiltration of the meltwater.  At an average pile height of 20 feet, a 4 acre site would be needed to 

dispose of approximately 11 MG.   

1.4.5 Algae Based Nutrient Removal (ABNR) 

This alternative would replace the existing filtration system with a system that uses algae for additional 

nutrient removal and incorporates a microfiltration system to separate the algae from the discharge 

stream.  The process is an emerging technology with a few small plants located throughout the US.  The 

test results provided by the vendor have shown promise as a cost-effective treatment alternative.  The 

company headquarters is in Missoula where they have a pilot plant in operation.  In order to test the 

process the vendor has recommended a nutrient recovery test be completed which would consist of 

collecting a volume of water from the existing SBR and running it through their pilot plant in Missoula. 

1.5 RECOMMENDATIONS 

The following recommendations include improvements at the treatment plant and additional evaluations 

that will be needed to determine the best disposal options both in terms of environmental impacts and 

costs.  Table 1-3 summarizes the recommended improvements along with the estimated capital costs.  

The improvements are not prioritized in this study but will be reviewed and prioritized with the District 

staff and Board during the preparation of the Capital Improvement Plan.  
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As mentioned above, effluent disposal on the current golf courses does not meet the needs for future 

development.  Of the disposal alternatives evaluated, a surface discharge to the Gallatin River during the 

winter months is the best suited to meet the needs of the District and arguably has the least 

environmental impacts to surface streams in the area.  It is recommended that the District begin testing 

the effluent for the Priority Pollutants and Whole Effluent Toxicity Tests.  

 

Table 1-3 

Summary of Recommended Improvements and Additional Studies 

Recommended Improvements Estimated Cost 

Wastewater Treatment Plant  

SBR, digester blower and control upgrades $295,300 

Headworks odor control $42,000 

Enclose grit removal $50,000 

Replace plant water pumps $7,200 

Reconfigure SBR Storage Pond Piping $187,000 

Evaluate alternatives to cover the SBR basins TBD (not scoped at this time) 

Effluent Disposal  

Ring permeameter tests on golf courses $15,000 

Priority Pollutant testing –once per year $1,500/year 

Whole Effluent Toxicity Tests – once per year $3,250/year 

 

The District should continue working with the Blue Water Task Force and Boyne to evaluate the best 

locations to construct runoff control measures on and around the golf course.  

 

If the District is interested in evaluating the ABNR process in more detail, the Nutrient Recovery Test 

should be completed as well as refining a process layout with a detailed cost estimate.   
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WASTEWATER TREATMENT PLANT FLOWS

MEADOW Column Labels AVG
Year JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC Grand Total MGPD
1993 7,396,768 7,343,174 8,825,043 6,912,908 16,013,316 14,613,403 14,317,791 12,164,125 12,368,429 5,868,073 4,156,205 7,108,550 117,087,785 0.320
1994 7,624,133 7,206,028 8,906,520 8,460,323 6,032,796 6,219,005 8,008,737 7,782,200 5,477,900 3,657,300 3,697,237 7,512,176 80,584,355 0.220
1995 8,140,758 7,790,592 9,032,095 9,119,651 15,856,053 12,329,368 8,981,425 5,022,861 3,246,980 2,305,138 2,775,618 5,721,793 90,322,332 0.247
1996 5,872,900 6,213,970 7,378,527 8,785,058 11,688,895 9,134,285 5,261,926 4,943,718 4,622,850 4,060,067 3,793,474 7,803,512 79,559,183 0.217
1997 8,549,165 7,874,212 10,154,333 9,271,214 19,384,805 14,499,156 9,666,061 8,015,865 5,609,835 4,112,043 4,450,065 8,552,084 110,138,839 0.301
1998 8,972,942 8,251,719 10,065,086 9,005,304 11,224,098 11,777,206 9,772,223 7,798,410 5,940,056 4,652,337 4,537,216 8,096,168 100,092,764 0.273
1999 8,181,899 8,158,961 10,064,496 7,195,606 7,228,868 7,613,269 7,743,739 7,621,351 5,833,726 4,178,811 3,947,556 7,247,463 85,015,742 0.232
2000 8,387,194 8,410,699 9,971,522 8,738,164 7,198,088 6,223,129 7,550,759 7,149,986 5,202,289 4,520,106 4,502,140 7,767,534 85,621,611 0.234
2001 8,937,043 9,032,535 10,586,129 7,618,295 5,541,291 6,295,983 7,790,870 7,531,077 5,601,590 4,374,708 4,385,109 7,772,543 85,467,172 0.234
2002 8,644,377 8,757,787 10,475,882 7,237,586 6,598,639 7,625,906 8,414,400 7,561,251 5,783,659 4,147,741 4,045,190 7,482,422 86,774,841 0.237
2003 8,533,934 8,615,768 10,529,859 8,269,223 8,446,640 6,596,867 7,592,916 7,555,446 5,312,582 4,329,428 3,948,276 7,537,743 87,268,682 0.238
2004 9,010,595 8,857,383 10,016,193 6,266,158 4,290,259 6,105,175 7,522,801 7,144,715 6,187,557 4,390,556 4,835,319 7,876,025 82,502,736 0.225
2005 8,584,514 8,392,544 10,069,961 6,133,992 5,516,410 8,310,788 7,681,569 7,694,913 7,406,848 5,770,300 7,511,000 12,968,000 96,040,839 0.262
2006 15,047,000 13,107,999 13,494,000 14,621,200 9,790,300 7,797,955 9,817,072 9,308,000 8,252,000 6,966,000 6,425,000 11,278,000 125,904,526 0.344
2007 12,527,000 5,953,232 14,170,024 9,806,000 6,632,000 7,478,000 8,840,000 8,987,000 7,711,000 6,966,000 6,404,000 10,409,000 105,883,256 0.289
2008 11,795,000 11,435,000 11,989,000 6,869,000 15,618,000 14,232,000 11,451,000 8,364,000 6,505,000 5,197,000 5,400,000 10,598,000 119,453,000 0.326
2009 11,760,000 11,373,000 12,417,000 10,378,000 13,168,000 8,856,000 8,821,000 7,414,000 5,165,000 4,685,000 4,781,000 9,270,000 108,088,000 0.295
2010 10,129,000 10,206,000 11,043,000 9,503,000 8,629,000 9,374,000 9,664,000 8,920,000 7,136,000 4,786,000 5,855,000 10,701,000 105,946,000 0.289
2011 11,634,000 11,097,000 12,793,000 9,407,000 20,486,000 14,762,000 11,901,000 9,155,000 6,975,000 6,622,000 6,667,000 10,319,000 131,818,000 0.360
2012 10,793,000 10,499,000 13,229,000 10,949,000 6,703,000 7,314,000 10,340,000 9,806,000 7,750,000 5,465,000 5,616,000 10,843,000 109,307,000 0.299
2013 10,988,000 10,599,000 12,678,000 9,219,000 8,561,000 8,845,000 11,017,000 10,308,000 7,762,000 5,786,000 6,113,000 12,039,000 113,915,000 0.312
2014 14,815,000 13,810,000 15,912,000 13,421,000 14,758,000 9,945,000 10,206,000 9,709,000 6,668,000 5,705,000 6,772,000 11,347,000 133,068,000 0.365
2015 13,438,000 12,576,000 14,850,002 10,979,000 8,364,000 8,667,000 10,448,000 9,874,000 8,793,000 6,276,552 6,865,000 11,862,000 122,992,554 0.337
2016 12,888,000 12,503,000 15,052,000 13,833,000 10,950,000 11,466,000 13,579,000 11,620,000 9,070,000 7,940,000 118,901,000 0.390

+ 14% YTD FROM 2015 
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Updated Projected flow 

2009 2010 2011 2012 2013 Median 
Population

per SFE

Full Buildout
 

Population/
SFE

 District 
Full Buildout

 Flow
gallons/month

Lone Moose 
Meadows

Commitment 1

Cross Harbor
Commitment 2

TOTAL FULL
 BUILDOUT 

FLOW
gallons

January 1.468 0.907 1.720 0.614 0.843 0.909 1.046 22,101,888 4,063,615 4,308,768 30,474,270
February 1.496 1.699 2.521 1.042 1.194 1.249 1.436 27,404,142 3,111,632 5,342,443 35,858,218
March 1.211 0.970 1.037 1.015 1.193 1.063 1.223 25,834,055 4,749,805 5,036,355 35,620,214
April 0.460 0.297 0.499 0.695 0.548 0.499 0.574 16,438,981 2,156,470 2,286,567 20,882,019
May 0.253 0.300 0.417 0.402 0.454 0.300 0.360 12,317,614 1,398,723 1,483,106 15,199,443
June 0.418 0.324 0.327 0.691 0.566 0.502 0.602 17,026,253 2,264,445 2,401,056 21,691,755
July 0.484 0.616 1.473 0.868 0.763 0.618 0.742 14,154,427 2,602,408 2,759,409 19,516,244
August 0.395 0.569 0.387 1.646 0.638 0.615 0.738 15,586,562 2,865,718 2,940,584 21,392,864
September 0.358 0.414 1.436 1.368 1.407 0.789 0.946 19,350,002 3,557,658 3,772,287 26,679,947
October 0.435 0.276 1.639 1.548 0.990 0.469 0.562 11,881,136 2,184,445 2,316,230 16,381,811
November 0.369 0.395 0.440 0.556 1.388 0.556 0.640 13,522,929 2,486,302 2,636,298 18,645,529
December 2.647 2.935 1.170 1.218 2.509 1.536 1.766 37,316,148 6,860,883 7,274,791 51,451,822

District SFE's
 at years end

4417 4430 4457 4489 4562 232,934,137 38,302,105 42,557,894 313,794,136

1. Lone Moose Meadows flows based ratio of 900/1900 * 80.86 MGY
2. Cross Harbor flows based on  ratio of 1000/1900* 80.86 MGY 

Full  Buildout FlowsPopulation per SFE

Flows updated to include LMM and Spanish Peaks  
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IRRIGATION DISPOSAL 

MEADOW VILLAGE GOLF COURSE 



YC Golf 
Course 

Meadow 
Golf 
Course 





• 1650 RDUs at 
Full Build-Out 

• 414 Platted 
• 25% Built Out 





TOTAL SEPTIC 
PERMITS 
ISSUED: 
17,501 

 

TOTAL SEPTIC 
PERMITS 
ISSUED: 

963 
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Land Application 

• PROS 
• Currently being used: 

• Big Sky Golf Course 
• Yellowstone Club Golf Course 
• Spanish Peaks Golf Course 

• Existing infrastructure 
• Beneficial reuse 

• Reduced demand on drinking 
water source 

• No permits required 
• Designed to have zero 

discharge to both ground and 
surface water 

 
 

• CONS 
• Requires over-winter 

storage in large ponds 
• Short timeframe to 

discharge:  
• May 1-Oct 1 

• If wet summer, tendency to 
over-irrigate 

• Agronomic application rates 
required for nutrient 
attenuation 

• Potential impacts to TMDL 
streams 

• Limited land resources 
• Requires third party 

agreements for use of land 
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Surface Water Discharge 
• PROS 

• Centralized treatment 
• Long-term solution 

• Reduced need for septic 
systems 

• Nutrient credits for switching 
from septic to centralized 

• Measureable/manageable 
• Resource is not consumed 
• Improved in-stream flows 
• Could meet permitting 

requirements during 
winter with existing plant 

• No TMDLs on the 
mainstem Gallatin River 
 
 

• CONS 
• Negative public perception 
• Wastewater treatment 

plant expansions required 
• New equipment required 
• Summer discharge would 

require additional 
treatment and permitting 

• Nutrient TMDLs on the 
West Fork Gallatin River 
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Snowmaking 
• PROS 

• “Natural” water storage 
• Released during spring runoff 

• Aquifer recharge 
• Improved late-season 

streamflows 
• Economic benefit: 

• expanded ski season 

 
 
 

• CONS 
• Negative public perception 
• High energy and labor 

requirement 
• Surface water discharge 

permit required 
• Difficult to measure/monitor 

• Nutrient TMDLs: 
• West Fork Gallatin River 
• South Fork West Fork Gallatin 

River 
• Unknowns: 

• pharmaceuticals and personal 
care products (PCP’s ) 
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Groundwater Discharge: Deep Well 
Injection and Engineered Drain Fields 
• PROS 

• Positive public perception 
• Aquifer recharge 

 
 

• CONS 
• Permitting challenges to 

deep well drilling 
• Technical difficulty 

• Complex geology 

• Potential to degrade 
groundwater resource 

• Difficult to 
monitor/measure 

• Scarce land resources 
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Individual Septic & Small Scale 
Community Systems 
• PROS 

• Can be implemented by 
individual homeowners 
and developers 

• Relatively low cost 
• Dispersed among property 

owners 

 
 

• CONS 
• Cumulative impacts of 

multiple individual 
systems 

• Difficult to quantify at the 
watershed scale  

• Difficult to monitor/measure 
• Difficult to maintain over 

time  
• Lack of education and 

understanding of 
homeowners 

• system maintenance 
• environmental impacts 

 
 



25 

Constructed Wetlands 

• PROS 
• Effectively applied in 

Europe 
• Being used at Bridger 

Bowl 
• Local knowledge with MSU 

researchers 
• Applicable in cold climates 

 
 

• CONS 
• Large land area required 
• Relatively simple 

ecosystem 
• Questions about long-term 

effectiveness relative to 
nutrient attenuation  
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